\ The detection of high-risk pregnancies has become one of the major concerns of physicians and midwives in charge of pregnant women. Detection must be made very early, and it would be highly desirable for certain factors of risk to be discovered before the beginning of pregnancy, and even before any pregnancy in any given woman. In the work reported here, our objective was to predict perinatal mortality during the first three months of pregnancy in order to discover the groups at risk requiring particular care. Predictions will be based not only on pathological findings, but also on characteristics, the importance of which is sometimes less well known, such äs age, social and economic Status, and circumstances of life during pregnancy. On the basis of an analytical study of these factors, an attempt at predicting stillbirth and neonatal death is made.
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l Subjects and method
This study was based on a prospective survey carried out by the "Maternity and Pediatric Section" of I. N. S. E. R. M. in collaboration with the "Statistical Research Unit" of I. N. S. E. R. M. and the Obstetric Departments of Hospitals of the Assistance Publique in Paris. It includes 18,000 pregnancies. The procedure was äs follows: -during the first three months of pregnancy, a detailed interview of women concerning pathological antecedents, general circumstances of lif § and all pathology observed at the beginning of pregnancy together with treatment given; general and obstetric examination. -blood specimen during the third and sixth months and in the umbilical cord at birth; the frozen sera were subjected to serological analysis. -a retrospective record made at birth indicating the main pathological changes observed during the second and third trimesters. -systematic examination of infants during the neonatal period. -supervision of some groups of children during the first year. This survey is at present undergoing statistical analysis, and several findings have already been published concerning the role of drugs and viral diseases in the etiology of congenital malformations [l, 3, 4, 8] , the relation between metrorrhagia during the first three months of pregnancy and some malformations [6] and the prediction of prematurity and birth weight [2] , Before going into the details, we shall refer briefly the selection of the population. As already stated, the survey was made on women attending public hospitals, the interviews being done by physicians of L N. S. E. R. M.; it was impossible for the latter to include all patients in the study. They therefore made a selection which we asked them to do without any a priori notions. The group is therefore the result of a double selection and obviously not representative of the population of Paris. However, it should bc rcmarked that selections wcre made long before the outcome of pregnancy and cannot have a direct influence on the associations existing between the factors studied and the outcome of pregnancy. This is one of the advantages of prospective surveys that we treated at greater length in previous studies [5] . A more serious fact is that 5,500 women, or 30%, did not come for confinement to the hospitals in which the survey was made, and this additional selection, which happened frequently at the time of confinement, might dcpend on the outcome of the pregnancy and on the factors of risk. It is therefore very important to reduce its effects by making a special enquiry concerning the women who have been lost from view. This enquiry is at present going on and the results will be published later. However, the first findings show that this problem does not have an important influence on the conclusions, and we have decided to publish them for women who were confined in the hospitals concerned in the survey (there is no difference in the perinatal death rates of the two groups of women). The present analysis was realized on only the first cases collected and includes only metropolitan women; (twin pregnancies were excluded). They gave birth to 7,032 infants, 74 of which were stillborn and 73 died during the first six days of life. The still-birth rate is a little lower than that observed in France during the same period; we compared this rate with the rate for the total number of confinements observed in the hospitals concerned in the survey, and it is very similar. Hence the selection of the women referred to above does not seem to interfere with our conclusions.
Curriculum vitae
In this analysis, we considered stillbirth and neonatal mortality separately. This proved entirely justified since the two phenomena are not always related to the same factors. On the other hand, we did not go into the details of the causes, except at the end, when putting forward our hypotheses that will have to be verified later on a larger number of cases.
Results

General characteristics and circum-
stances of life 2.1.1 Family Status, maternal age and number of previous pregnancies Unwed mothers have a higher perinatal death rate than married women: this applies to both categories of perinatal mortality although it is significant only for neonatal mortality (Tab. I). Maternal age has a well known influence, with a higher mortality rate for very young women, a minimum between the ages of 21 and 29 and a continual rise after the age of 30. The study of birth rank indicates the same tendency for stillbirth with a higher rate for primigravida women, a minimum for secundigravida women and a progressive rise afterwards. But the neonatal death rate increases regularly with the number of pregnancies.
Tab. I. Death rate per 1000 births in relation to family Status, age and number of previous pregnancies. 
Unmarried mothers
Socio-professional characteristics
We took into account the father's occupation for estimating the social Status of the family; the results in Tab. IV show that Stillbirth rate is low in the executive class, intermediate for managerial classes, craftsmen, employees and the working class, and very high for unskilled laborers and service staff; these differences are significant. The results are a little different for neonatal mortality rate; it is very low in the executive class, whereas in the other three categories it is a little higher but identical: The rates are not significantly different. We had some Information about the mother's work, we knew whether the woman had an occupation, whether· she worked Standing or sitting, or during the day or at night. None of these characteristics is significantly related to perinatal mortality. However, these findings are based on observations made at the beginning of pregnancy, and it is possible that working conditions were changed for some women because of the appearance of alarming signs; we took these changes into account in later studies.
Tobacco use
Numerous authors have pointed out the relation between tobacco use and hypotrophy, but fewer found an association between perinatal mortality and tobacco [7] .
Tab. V. Death rate per 1000 births in relation to tobacco use.
Tab. V shows the results we obtained:
a) Stillbirth rate is significantly higher in smokers, but neonatal death rate does not differ significantly; b) When smokers are divided into two groups according to whether they stopped smoking at the beginning of pregnancy or not, there is an excess of stillborn infants only in women who continue to smoke; c) The quantity of tobacco smoked does not seem to have any influence; d) Inhalation, however, is a risk factor. The objection may be raised that smokers and non-smokers have many different characteristics; in fact, in our population, the smokers are younger, taller and slimmer, have fewer children and belong to more well-to-do classes. We made the These results obviously call for new investigations äs it is necessary to determine whether tobacco plays a direct part in the process causing death in utero or if it is merely an indication of risk for a woman who continues to smoke, and at the same time does not take the necessary care during her pregnancy.
Outcome of previous pregnancies
The outcome of previous pregnancies is known äs being particularly important in predicting or explaining the outcome of the current pregnancy. Tab. VI shows that there is an extremely important relatidnship between the stillbirth rate and the occurence of stillborn infants during the previous pregnancies. Comparisons were made with women having given birth to living children weighing more than 2,500 grammes äs a basic reference: the stillbirth rate is low (5.1°/ öo ). If the woman has had one or more stillborn children during her previous pregnancies, the stillbirth rate rises up to 77.6°/ 00 for the current pregnancy, i. e. 13 tirnes higher, which is a very significant difFerence. If the woman has had children weighing 2,500 grammes or less but no stillborn infants, the stillbirth rate is 15.7°/ 00 and the difFerence is significant. 
Physiopathological characteristics
Mother's weight and height
Tab. VII shows that the stillbirth rate is slightly higher for women weighing 45 kg or less, but chiefly for those whose weight before pregnancy was more than 70 kg. On the contrary, neonatal death rate is not significantly related to mother's weight. The studied death rates are not related either to height or increase in weight during the first three months.
Pathology in early pregnancy
The women were very systematically questioned and their replies coded according to WHO classification. We shall refer rapidly to these results and lay stress upon the most important. a) Infectious and parasitic diseases (influenza and rhinopharyngitis excluded) are rare in pregnant women and the frequency observed in mothers of stillborn infants and infants who died during the neonatal period does not difTer from that of the control group. b) Generally diagnosed tumors are uterine fibromyomas and tumors of the ovaries, the latter being very vaguely described by the women. There is a significant relation between fibromyomas and neonatal death rates (81°/ 00 äs against 12%«). c) Metrorrhagia during the first three months corresponds to higher rates of stillbirth and neonatal mortality, the difference being significant for perinatal mortality äs a whole. d) A study of endocrine diseases reveals a significantly higher rate of stillborn infants in diabetic women (222 per 1000). This is a well known result. e) Serious diseases of the cardiovascular, digestive and respiralory apparatus were rare and the more frequent benign diseases are not related to perinatal mortality. f) We found interesting associations between neurological and psychological disorders of psychosomatic type and perinatal mortality, precordial pains (numerous in mothers of infants who died in the neonatal period) and fainting (more numerous in mothers of stillborn infants) but they require verification.
Discussion and synthesis
After the first examination, it is possible to separate a group of "high risk" pregnancies. First it includes all women with a disease the role of wbich i s well known, such äs diabetes, fibromyoma, toxemia, heart disease. However, this group should also include women whose general characteristics and obstetrical antecedents indicate a risk of an unhappy outcome of the pregnancy. In order to predict this risk, we thought it necessary to consider stillbirth and neonatal death separately.
Prediction of stillbirth
The characteristics studied above do not have the same importance in the prediction of stillbirth.
a) Family Status, age, parity and social class are related to stillbirth and neonatal death. The stillbirth rate varies in the porportion of 3:1 v ccording to the presence or absence of these risk factors.
b) The outcome of previous pregnancies and tobacco use are principally related to stillbirth, and high risk groups can be defined by taking these two characteristics into account, in a group of 4,769 multiparous women:
1. 34 have had at least one stillborn child during their previous pregnancies and smoked at the beginning of the current pregnancy: The stillbirth rate is 235°/ 00 or about l out of 4.
2. 74 have had at least one child weighing 2,500 g or less, and smoked at the beginning of the current pregnancy: The stillbirth rate is 68% 0 . 3. 182 have had at least one stillborn child during their previous pregnancies and did not smoke or stopped smoking at the beginning of the current pregnancy: The stillbirth rate is 49V
These three groups s a whole represent 290 women who had 22 stillborn children, whereas there were only 30 among the other 4,479 multiparous women. We confirmed the results obtained by this analytical approach, by a global method based on the use of discriminant analysis which we applied to the prediction of stillbirth in multiparous women. We shall not lay stress here on the methodological aspects of this analysis; it is a method of calculating the Optimum ponderations of etiological characteristics in order to predict a particular condition, in our case: stillborn or alive. 
Prediction of neonatal death
This proves much more difficult at the beginning of pregnancy, which may be easily understood if we remember that the most discriminant characteristics of stillbirth (tobacco, history of stillborn children) are not related to neonatal mortality. This also corroborates the results we obtained elsewhere, that is, the difficulties in predicting prematurity at the beginning of pregnancy. As a matter of fact, prematurity is known to be one of the main causes of neonatal mortality. This leads us to emphasize the dangers one might encounter in carrying out research on perinatal mortality äs a whole, without dissociating neonatal mortality, and stillbirth. The analysis covered 7,032 women born in France who had not had a twin pregnancy. In the first part, the authors examined the prognostic role of each factor. The second part is a global study of the factors äs a whole by discriminant analysis.
The results confirm some findings: family Status, age, number of previous pregnancies are very obviously related to stillbirth and neonatal death (Tab. I). Unwed mothers have a higher perinatal death rate (33.2°/ 00 ) than married women (17.9°/ 00 ) (Tab. II); there is a significant difference for neonatal mortality. Concerning maternal age, rate of stillbirths and neonatal mortality are higher for mothers older than 30 (Tab. III). On the other hand, one can notice a higher rate of stillbirths äs well äs a higher rate of neonatal mortality in women with a higher number of previous pregnancies. These two characteristics, age and parity, being related to one another, it has been verified that each one has its own predictive value. The social and professional Status also has an influence, especially on mortinatality: This rate is 5.4°/ 00 for the executive class, and 20.9°/ 00 for unskilled laborers and service staff (Tab.
IV).
Other results, however, have a more original character: the stillbirth rate is much higher for mothers who continue to smoke during the first three months of pregnancy (27.9% 0 , 8.6°/ 00 for non smokers, and 2.9°/ 00 for smokers who stopped smoking at the beginning of their pregnancy) (Tab. V), and this is confirmed when smokers and nonsmokers are made comparable for all the characteristics that differentiate them in the study; the number of cigarettes smoked is not related to the stillbirth rate, but inhaling the smoke is: 14.1°/ 00 for smokers who don't inhale, 38.9°/ 00 for those who do so. A more careful study shows that the efTect of tobacco is principally shown in women with serious obstetrical case history.
Among women \vho had at least one still-birth in thc past, those who smoke have a mortinatality rate of 235°/ 00 compared with 49°/ 00 for those who don't smoke at the beginning of pregnancy. On the contrary, neonatal mortality is not related to the use of tobacco during pregnancy. The study of the physiopathological characteristics of the mother confirms some relations known to exist between the stillbirth rate, the mother's weight, the existence of uterine fibromyoma or diabetes: In our study, for women vveighing more than 70 kg, the mortinatality rate is äs high äs 25°/ 00 , 81°/ 00 for mothers with fibromyomas, 222°/ 00 for diabetic mothers. Two less usual associations should be referred to, metrorrhagia during the first three months of pregnancy is more frequent in mothers of stillborn infants, who also have more pronounced psychosomatic signs (precordial pains, fainting) at the time of the interview in the third month. All thesc characteristics were takcn into account simultaneously in a discriminant analysis, performed on the sample of multiparous women in order to include Information on the obstetrical history (Tab. VIII). This analysis points out äs the most predictive characteristics those with the highest coefficients, which is in agreement with the previous results. This method permits a definition of groups with increasing risk: In the high risk group, the observed mortinatality rate is 85°/ 00 , and it is 5°/ 00 in the low risk group. However, prediction of neonatal mortality at the beginning of pregnancy proves more difficult, like that of prematurity, which is one of its principal causes.
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Zusammenfassung
Voraussage der Geburtensterblichkeit in der Früh-schwangerschaft La Situation socio-professionnelle intervient aussi, mais surtout sur la mortinatalite: ce taux est de 5,4°/ 00 dans la classe la plus elevee, et de 20,9% 0 dans la classe la plus basse (Tab. IV). D'autres resultats par contre, presentent un caractere plus original: la mortinatalite est nettement plus importante pour les meres qui continuent a fumer au cours du premier trimestre de la grossesse (27,9°/ 00 alors qu'il est de 8,6°/ 00 chez les non fumeuses habituelles et de 2,9°/ 00 chez les fümeuses qui ont arrete de fumer en debut de grossesse, (Tab. V); cette difference se confirme lorsqu'on rend fumeuses et non fumeuses comparables pour tous les caracteres les differenciant dans l'enquete; la quantite fumee n'est pas liee a la mortinatalite, mais Pinhalation lui est liee: 14,1°/ 00 chez les femmes qui n'inhalent pas, 38,9°/ 00 chez celles qui inhalent. Une etude plus approfondie montre que reffet du tabac se manifeste essentiellement chez les femmes ayant eu des antecedents obstetricaux graves. Parmi les femmes ayant eu au moins . un mort-ne au cours de leurs grossesses passees, celles qui fument ont un taux de mortinatalite de 235°/ 00 , alors que pour celles qui ne fument pas ou ont cesse de fumer en debut de grossesse, ce taux est de 49°/ 00 . La mortalite neonatale, par contre, n'est pas liee ä l'usage du tabac au cours de la grossesse. L'etude des caracteres physio-pathologiques de la mere confirme certaines relations connues entre la mortinatalite, le poids de la mere, Pexistence d'un fibromyome uterin ou d'un diabete: dans notre etude, chez les femmes pesant plus de 70 kg, le taux de mortinatalite s'eleve ä 25°/ 00 , 81°/ 00 chez les meres porteuses de fibromyome, 222°/ 00 chez les meres diabetiques. Deux associations moins classiques sont ä signaier, les metrorragies du premier trimestre de la grossesse sont plus frequentes chez les meres des mort-nes et celles-ci accusent davantage de manifestations psychosomatiques (douleurs precordiales, syncopes) lors de l'interrogatoire du troisieme mois. La prise en compte simultanee de tous ces caracteres dans une analyse discriminante (Tab. VIII) realisee chez les femmes multigestes pour utiliser Pinformation concernant les antecedents obstetricaux, permet de faire ressortir les caracteres les plus predictifs, qui se voient afTectes d'un coefficient eleve» ce qui confirme les resultats precedemment cites. Cette methode a permis de definir des groupes de risque croissant: dans le -groupe ä haut risque, le taux de mortinatalite observe est de 85°/ 00 , contre 5°/ 00 dans le groupe ä bas risque. Par contre, la prevision de la mortalite neo-natale en debut de grossesse s'avere plus difficile, ainsi d'ailleurs que celle de la prematurite qui est une de ses principales composantes.
Mots-cles: Facteurs maternels, grossesses anterieures, mortalite perinatale, prevision, regression multiple, usage du tabac.
